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0 (54) Trtk: CAMBERING VEHICLE AND MECHANISM 

2j (57) Abstract: A cainbering vehicle includes a single steerable front wheel (58) and a pair of rear wheels (70, 72) at die rearward 
ends of trailing arms (16, 18) extending from the front structure. The two arms are articulated to the front structure, and move 

' — . arcuately in plane parallel to the steering column. In one embodiment the arms are linked by a yoke (40), and traverse equal arcuate 
distances in opposite directions relative to one another. In another embodiment the yoke is replaced by a transverse link (140). 
with elastomer bushing (141, 143) connecting tbe link ends to their respective arms. The vehicle operates using the principle of 
conservation of angular momentum, with tbe vehicle travelling a sinusoidal path and the operator leaning to the inside of the turn. 

^ This moves the center of gravity of the vehicle and operator to the inside of the turn, thus accelerating vehicle and operator aloag the 

^ turning path to increase velocity of the device. 
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CAMBERING VEHICLE AND MECHANISM 

TECHNICAL FIELD 

The present invention relates generally to small, three 
wheeled, operator propelled vehicles, and more specifically to the 
5 class of vehicle known as "cambering vehicles, " in which forward 
motion is provided by the alternating shifting cf weight from side 
to side as the vehicle travels a sinusoidal path, due to the 
conservation of angular momentum. One embodiment of the present 
cambered vehicle includes a novel yoke linkage between the two 

10 trailing arms for the rear wheels, which links the two trailing 
arms together for alternating motion. The easily removable yoke 
also provides for ease of folding of the vehicle for storage. In 
another embodiment, a transverse, rocking link is provided in lieu 
of the yoke, with the link incorporating elastomeric end bushinos 

15 to provide for relative movement between the arms and the ends cf 
the link. The link is not conveniently removable, but the arms 
include folding means for compact storage of the vehicle. 

BACKGROUND ART 

A type of operator propelled three wheeled vehicle known as 

20 a n camber incp vehicle" has a single steerable front wheel and a pair 
of laterally spaced rear wheels on trailing arms which are 
articulated to the front column from which the front wheel extends. 
As the vehicle travels a sinusoidal path, the operator shifts his 
or her weigr.t to the inside of each turning arc, thus shiftmc zr.e 

25 center cf mass to the inside of each arc. This results in a series 
of accelerations due to the conservaticn of momentum of the vehicle 
and operator. In this manner, forward motion is attained. 

The above principle of propulsion is well known, as descrioec 
in at least one of the issued patents discussed further below 

30 Such vehicles utilize various mechanisms i cables and cuiievs. 
gears, bellrranks, etc.) to link the two trailing arms tocrether. 
with suqh . mechanisms being cited ir. the related art discussed 
further below. However, the present cambered vehicle differs frc~. 
those of the prior art in that it utilizes a novel yoke mechanise 

35 to link the motion of the two trailing arms together, with the yoxe 
also providing for ease of folding of the present vehicle by means 
of the removal of a single fitting. Another embodiment comprises 
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a transverse link, with eiastomeric bushings a: each end for arm 
attachment . The bushings provide -he resilience required for 
relative motion between the ends of the link and the arms. 

A discussion of the related art of which the present inventor 
is aware, aftd its differences and distinctions from the present 
invention, is provided below. 

"J. S. Patent No. 4,045,046 issued on August 3C , 197"* cc 
Clarence C. Irwin, titled "Trailing Arm Cambering Vehicle With 
Stabilizer Linkage Having Locking Means For Parking And Stowage , " 
describes a cambering vehicle in which the trailing arms are linked 
to a bellcrank which is pivotally attached to the front column well 
above the attachment point of the arms to the front column. The 
two arms are linked to the bellcrank by pushrods . A locking plate 
having an arcuate slot therein with a threaded locking pin 
extending therethrough, permits a threaded knob to be tightened tc 
lock the mechanism in a stationary position for upright storage of 
the vehicle. The folding mechanism is relatively complex in 
comparison to the present vehicle, in that Irwin requires both of 
the bellcrank connecting links to be removed. Moreover, Irwin does 
not disclose any form of elastomeric connection between any of the 
fittings or mechanisms of his cambering vehicle, as provided in one 
embodiment of the present invention. 

U. S. Patent No. 4,047,732 issued on September 13, 1977 to 
Jerry K. Williams et al . , titled "Cambering Vehicle With Hydraulic 
Stabilizer And Equalizer, " describes a vehicle similar to that of 
the Irwin '043 U. S. Patent discussed immediately above, cut, r.3v:n: 
interconnected hydraulic cylinders linking the two trailing arms, 
rather than a mechanical linkage. The system functions similarly 
to that of the Irwin '04 8 U. S. Patent, with the extension c: one 
cylinder causing the retraction cf "the opposite cylinder. A- valve 
is used to shut off the flow cf hydraulic fluid between the twc 
struts- tc lock the position cf the vehicle as desired. The valve 
may also be adjusted to allow fluid to flow from one end t : the 
other .G^the two cylinders, thereby allowing both cylinder? t: 
collapse simultaneously for f elding the vehicle. The present 
vehicle avoids fluids and hydraulics, utilizing a yoke memcer fcr 
connecting the two trailing arms, and moreover does not require any 
form of intermediate links between the trailing arms and the yoke. 
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Williams e; al. do not disclose any form of elastomeric finings 
or connectors attaching any of the cambering components together, 
as provided in an embodiment of the present invention. 

U. S. Patent No. 4,050,711 issued on September 27, 1977 to 
Richard E. Denzer, titled "Cambering Device For Cambering Vehicle, 
describes a -railing arm interconnect mechanism having two opposed 
arms disposed about a single pivot. The arms may oe locked 
together to form a belicrank to provide opposite acticn of the cwo 
trailing arms, or may be folded to allow the front column to be 
folded to the trailing arms for storage of the device. As in the 
other cambering vehicles discussed above, the Denzer vehicle links 
the trailing arms to the actuating mechanism by connecting rods, 
rather than using a direct yoke or transverse link mechanism as in 
the present vehicle. 

"J. £. Patent No. 4.050,712 issued on September 27, 1977 zz 
Richard E . Denzer et al., titled "Cambering Device Fcr Cambering 
Vehicle, •' describes a mechanism very similar to that of the '711 
U.S. Patent to the same first inventor, discussed immediately 
above. The device of the '712 Patent differs in that the central 
mechanism comprises a pair of meshed sector gears which may be 
locked together to provide the alternating action of the two 
trailing arms and their links to the mechanism. Unlocking the 
gears allows the forward structure to be folded adjacent to the two 
trailing arms. The device differs from the present camoering 
vehicle mechanism, with its single yoke or transverse iin:-: 
configuration. 

U. S. Patent No. 4,050,713 issued on September 27, 1377 zz 
Jerry Williams, titled "Cambering Device For Cambering Vehicle, " 
describes a mechanism similar to that of the '048 U. S. Patent zz 
Irwin, discussed further above. The device of the '713 Paten: 
comprises a pair of..arcuate belicranks which may be locked togetner 
to provide the opposite lifting and descending acticn cf tr.e twr 
trailing arms, with the locking means allowing the cwc beilcran.-:^ 
to be a-rctiateiy folded cogether fcr folding the forward structure 
adjacent the trailing arms fcr storage. 

U. S . Patent No. 4,054,300 issued on October IS, lr77 zz Fran:-: 
J. Wincheli, titled "Cambering Vehicle With Trailing Arms 
Interconnected By Geared Stabilizer And Equalizer Mechanism. " 
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describes a mechanism comprising a oair cf oooosed sector bevel 
gears disposed upon each pivot shaft cf the trailing arms, with a 
central spur gear linking the two sector gears to provide equal and 
opposite arcuate movement of the trailing arms. The mechanism 
includes locking means for parking the vehicle, and means for 
releasing the gears to allow for folding the front structure 
adjacent the trailing arms. No yoke or transverse link mechanism 
is provided. The Winchell vehicle differs further in that it 
includes an engine driving the front wheei, which teaches away from 
the conservation of angular momentum principle of operation cf 
unpowered cambering vehicles, including the present vehicle. 

U. S. Patent No. 4,065,146 issued on December 27, 1977 to 
Richard Z. Denzer, titled "Cambering Device For Cambering Vehicle, " 
describes a mechanism similar to that described in the '713 U. 3. 
Patent discussed further above. A pair cf beiicranks works between 
opposite links to the two trailing arms, to cause the trailing arms 
to work opposite one another, as is known in the cambering vehicle 
art. The two beiicranks may be adjusted relative to one another 
to allow the vehicle to fold, in the manner generally described in 
the '713 U. S. Patent. As in the case of the '713 U. S. Patent and 
others known to the present inventor, no yoke or transverse 
elastomeric end link means is disclosed. 

U. S. Patent No. 4,071,261 issued on January 31, 1978 to Frank 
J. Winchell, titled "Lock Bar For Cambering Vehicle," describes a 
mechanism quite similar to that described in the '711 U. S. Patent 
discussed further above, but including a loz'r. bar which may be 
installed between the two trailing arms to secure them together fcr 
parking the vehicle. Again, no yoke mechanism is provided fcr 
tying together the motion of the two trailing arms, as provided by 
the present cambering vehicle mechanism. Winchell incorporates a 
transverse bellcrank, but the crank communicates with the two arms 
by means cf a pair cf generally vertically disposed links, ratr.rr 
than directly. Moreover, Winchell does net disclose any form cf 
elastomer --ir. the crank ends, as provided by the present invent icr. . 

U. S. Patent No. 4,076,270 issued or. February 28 , 197S tc 
Frank J. Winchell, titled "Foldabie Cambering Vehicle," describes 
a trailing arm interconnect mechanism comprising a continuous cable 
run, with an idler pulley serving to reverse the direction cf 
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travel of the cable about the opposite trailing arm puiieys. The 
Winchell '270 U . 3. Patent also discloses a belicrank trailing art- 
interconnect system similar to that described in the '711 U. 5. 
Patent discussed further above, and further discloses an engine 
powered embodiment similar to that of the '300 U. S. Patent to the 
same inventor, discussed further above. Again, no yoke cr 
transverse link mechanism is provided for linking the two trailing 
arms, as provided in the present cambering vehicle invention. 

U. S. Patent No. 4,087,104 issued on May 2, 1978 to Frank C . 
Winchell et al., titled "Method Of Manually Propelling A Cambering 
Vehicle, " describes a pulley system for interconnecting the twc 
trailing arms, essentially the same as that described in the '270 
U. S. Patent discussed immediately above. The '104 U. 3. Paten: 
also describes the principle of conservation of angular momentum 
for the operation of cambered vehicles, and includes a skate 
equipped embodiment . 

U. S. Patent No. 4,087,106 issued on May 2, 1978 to Frank Z. 
Winchell, titled "Cambering Vehicle, " describes various embodiments 
incorporating the cable actuation, motor power, and skate and ski 
equipped embodiments generally disclosed in the '270 and '104 U. 
S. Patents to the same inventor, and discussed above. Although a 
throttle control lever is provided, no brake means is disclosed. 

U. S. Patent No. 4,087,108 issued on May 2, 1978 to Frank J. 
Winchell, titled "Cambering Vehicle With Trailing Arms 
Interconnected By Spur Gearing, " describes a mechanism in which tne 
two pivct axles of the trailing arms are non-concentric with :r.r 
another, and are interconnected by mating gears. A motorized 
embodiment is also disclosed, similar to that of the '30C, '27:. 
and '106 U. S. Patents to the same inventor, discussed aoove . As 
in those patents and others with which the present invenccr is 
familiar,, no yoke or transverse eiastomeric end link mechanise frr 
interconnecting the two trailing arms, is disclosed in the 
U.S. Patent, and" while a declutching lever is provided, no cray.f 
control lever- i s disclosed. 

U. S. Patent Nc . 4,083,338 issued on May 9, 1978 to Frank J. 
Winchell et al . , titled "Cambering Vehicle With Cable Stabilizer 
And Equalizer, " describes a vehicle utilizing a pulley system fcr 
linking the two trailing arms, similar to the mechanisms disclosed 
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in the ' 27C and '104 U. S. Patients to the same firs, inventor . 
discussed further above. The same distinctions noced between, chose 
devices and the present invention are seen to apply here. 

S. Patent No. 4,123,079 issued on October 31, 1375 :c 
Edward J. Biskup, titled "Occupant Propelled Cambering Vehicle," 
describes one embodiment wherein the two traiiinc arms are 
resilientiy interconnected by means cf a torsion bar between rr.e 
two trailing arm pivot axles, and another embodiment wherein the 
trailing arms are resilient. In both cases the resilient means 
allows the arms to move independently of one another, unlike tne 
yoke interconnect and rigid trailing arms of the present invention. 
In the case of the transverse link of one embodiment of the present 
invention, the present link includes resilient bushings at each end 
therecf which fit into passages in the respective left and right 
trailing arms. These bushings provide resilience tc allow 
articulation both angularly and torsionally, which the torsion bar 
of the Biskup '079 Patent cannot do. 

"J. S. Patent No. 4,133,551 issued on January 9, 1979 to Idward 
J. Biskup, titled "Cambering Device For Cambering Vehicle," 
describes a trailing arm interconnect mechanism comprising a crank 
arm having oppositely offset cranks which ride in slots in the 
opposite trailing arms. As one crank arm travels in one direction, 
the opposite crank arm travels in the opposite direction, thereby 
causing the two trailing arms to work opposite to one another. 
Again, no yoke or transverse elastomeric end link mechanisms are 
provided. 

•J. 3. Patent No. 4,165,093 issued on August 21, 1979 to Edward 
J. Biskup, titled "Occupant Propelled Cambering Vehicle, " describes 
torsionally resilient interconnect means for the two trailing arms, 
essentially the same as the interconnect means disclosed m the 
'079 V. 5. Patent. The '093 Patent is a division cf the 
S . Patent, discussed" further above, and the same points raised ir. 
that discussion are seen to apply here as well. 

S. Patent No. 4,540,192 issued on September 12. 195 5 :: L 
H. Sheldon, titled "Three-Wheeled Scooter-Type Vehicle," descnoes 
a different principle of operation fcr such tricycle type vehicles, 
in which the two rear wheels remain in the same plane, but caster 
inwardly and outwardly with the two trailing arms also roving 



WO 01/32470 ? PCT/US00/41W4 

lac e rally inwardly and outwardly relative to one another. The 
opera-ion is similar to skating or cross country skiing, ir. which 
the skate or ski is angled relative to the path of travel, with 
lateral thrust developing a forward thrust vector to propel the 
5 skier, skater, or (in the present case. 1 vehicle forward. This 
principle of operation does not apply co the present vehicle. 

U. S. Patent No. 5,03 9,121 issued on August 13, 1991 to 
Donovan A. Holter, titled "Tri-Skater, " describes a tricycle type 
vehicle in which the two trailing arms are immovably affixed to the 

10 front structure during operation. A single brake is provided on 
the front wheel, rather than independent brakes for the two rear 
wheels. The principle of operation is thus more closely related 
to the vehicle of the '192 U. S. Patent, discussed immediately 
above, than to the present vehicle invention. 

15 U. S. Patent No. 5,735,331 issued on July 25, 1993 to Mark 

Rappaport, titled "Dual -Footboard Scooter," describes a tricycle 
type vehicle having a rigid frame, with the two rear wheels having 
fixed axles with no camber, caster, toe-in, or toe-out. The device 
is operated as a conventional scooter by pushing and coasting. A 

20 single brake is provided for the front wheel, whereas the present 
vehicle includes independent brakes for each rear wheel. 

Finally, German Patent Publication No. 2,413,377 published on 
October 2, 1975 illustrates a scooter and vertically undulating 
track, with the operator shifting his/her weight forwardly and 

25 rearwardly to shift the center of gravity of the vehicle over the 
crest of an undulation and thereby coast down the opposite sida. 
the device of the German Patent Publication is constructed m the 
reverse of the present invention, with two forward wheels and one 
rearward wheel, and the frame is rigid, thus precluding any 

30 cambering action or operation by conservation of angular momentum. 

None, of the above inventions and patents, either singly cr in 
combination,, is seen to describe the instant invention as claimed. 

DISCLOSURE OF THE INVENTION 
the present invention comprises a cambering vehicle, wnerem 
35 forward motion is achieved by lateral shift of the operator's 
weight to the inside cf the turn as the vehicle travels a 
sinusoidal path. Due to the principle of conservation of angular 
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momentum, the weigh" shift is partially translated to forward 
motion in the direction cf travel. The above principle is well 
known, with numerous cambering vehicles utilizing various 
mechanisms to link the two trailing arms cf the vehicle together 
5 to provide- the desired action. However, the present vehicle 
utilizes different novel embodiments of components for linking the 
two trailing arms together, to provide advances in simplicity, 
durability, and ease of folding fcr storage over the relatively 
complex linkages and mechanisms of the prior art. 

10 In a first embodiment, a novel yoke mechanism for linking the 

two trailing arms together is provided. The yoke mechanism of the 
present cambering vehicle provides several advantages in a single 
mechanism, by (1) linking the two trailing arms to articulate 
equally and oppositely to one another, (2) providing for folding 

15 of the vehicle for storage by the removal of a single fastener, and 
(3) enabling the vehicle to be provided with a simple, fixed stop 
means to limit the travel of the two trailing arms. The present 
cambering vehicle preferably has a separate brake for each rear 
wheel, with each brake being independently actuated by separate 

20 brake controls. 

A second embodiment utilizes a transverse link secured to the 
front column and linking the left and right trailing arms. 
Elastomeric arm connecting means, such as elastomeric bushings, are 
disposed at the left and right ends of the link. This provides the 

25 required resilience to allow the arms to rotate torsionally about 
their connections with the link, and also to allow the required 
angular movement between the link and the arms. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an environmental perspective view illustrating the 
30 present cambering vehicle in operation, and showing its general 
features . 

Figure 2 is a aetaiied elevation view cf the rear side cf tn* 
front strut cf the present cambering vehicle, showing details c: 
the yoke mechanism interconnecting the two trailing arms and the 
35 operation thereof. 
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Figure 3 is a detailed right side elevation view of the yoke 
mechanism of Figure 2, showing further details of the operation 
thereof . 

Figure 4 is a detailed exploded perspective view of the yoke 
5 mechanism of-Figures 2 and 3, illustrating the removal of the yoke 
from the front structure for folding the vehicle for storage. 

Figure 5 is a left side elevation view of the present 
cambering vehicle, illustrating the folded position of the vehicle 
in broken lines. 

10 Figure 6 is a top plan view in section of the steering column 

of the present cambering vehicle, showing the attachment of a 
lateral link thereto for connecting the two trailing arms. 

Figure 7 is a side elevation view of the lateral link arm 
connecting means of Figure 6. 

15 Figures 8A through 8D are rear elevation views of various 

articulations of the lateral link and trailing arm attachment, 
showing the resilient distortion of the elastomer bearings. 

Similar reference characters denote corresponding features 
consistently throughout the attached drawings. 

20 BEST MODES FOR CARRYING OUT THE INVENTION 

The present invention comprises an operator powered cambering 
vehicle, in which the vehicle is propelled forwardly by means of 
the principle of conservation of angular momentum as the center of 
gravity of the operator and vehicle are repeatedly shifted to the 

25 inside of the turn as the vehicle travels a sinusoidal path. The 
present vehicle utilizes a novel means of linking the articulated 
portions of the structure together, in order that the trailing arms 
of the structure subtend equal but opposite arcs during operation. 
Figure 1 provides an environmental perspective view o£. the 

30 present cambering. vehicle 10 in operation. The present vehicle 12 
essentially comprises a tricycle frame 12 having a front column 14 
and left, and . right trailing arms , respectively 16 and 18. The 
trailing, arms- 16 and 13 are pivotaiiy attached to the front column 
14, immediately above its lower end 20. Details of the attachment 

35 of the trailing arms 16 and 18 to the front column 14 are showr. 
more clearly in Figures 2 through 4 of the drawings. 
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A trailing arm attachment fitting 22 is permanent lv secured 
across the front column 14 vast aoove the lower end 2 C thereof, 
with the attachment fitting 22 providing laterally opposed trailing 
arm attachment points, respectively 24 and 26, to the front column 
5 14. The forward ends of the two trailing arms 16 and IE have 
lateral bushings, respectively 26 and 30, thereacross, with = bolt 
32 cr other suitable fastener secured throuah each trailinc arrr. 
bushing 28 and 30 to secure the trailing arms 16 and 13 pivctaily 
to the fitting 22 cf the lower end 20 of the front column 14. 

10 An attachment point 34 for a yoke (shown more cleariv m 

Figure 4 of the drawings) or transverse link (shown in Figures 6 
through 8D of the drawings) extends rearwardly from the front 
column 14 just above the lower end 2 3 thereof, and is positioned 
circumferentially about the front column 14 essentially midway 

15 between the two laterally disposed trailing arm attachment points 
24 and 26. The yoke attachment 34 has a relatively smaller 
diameter, rearwardly extending, internally threaded shaft 36 
extending therefrom, to which the central bushing 38 cf the 
trailing arm interconnecting yoke 4 0 is pivotally attached by its 

20 pivot passage and removably secured by a single yoke attachment 
fastener 42 (e. g. , threaded bolt, etc.). This attachment means 
is similar to that used to secure the two trailing arms 16 and 18 
to the trailing arm attachment fitting 22 of the lower portion of 
the front column 14. 

25 The yoke 40 comprises an upper and a lower bar, respectivelv 

44 and 46, with the two bars being parallel to one another and 
spaced apart from one another by the diameter of the central 
bushing 38 immovably installed (e. g . , welded, etc.) therebetween, 
which serves as a central connecting link between the two yoke oars 

30 44 and 46. The distance between the two yoke bars 44 and_4? is 
essentially equal to the diameters cf the two trailing arms L~ and 
18, with the two bars 44 and 4 6 capturing the two trailing arr.s 16 
and 1$: closely therebetween wher. the yoke 40 is secured c : its 
attachment point 34 of the front cciumn 14. The left ends 4-11 and 

35 461 cf "the two bars 44 and 46 capture the left trailing arrr. if 
therebetween, with the right ends 44r and 46r capturing the right 
trailing arm 18 therebetween. 
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The opera-ion of the yoke 4 0 s:ruc:ure is shown clearlv ;r. :n 
rear and right side elevation views respective!*/ of Firures 1 an 
2. In eacn of chose Fig-res, the central or neutral position o 
che yoke- 40, and Che two trailing arms 15 and 19 captured thereby 
15 shown, in. solid lines, with the extreme arcuate upward and/c 
downward positions of che trailing arms 16 and 13 and ccrrespcndin 
positions of the yoke arms 44 and 45 being shown in broken lines 

Figure 2 provides an example in which cne vehicle i: is ieane 
or cambered to the right, with che right side trailing arm 1 
displaced arcuacely upwardly, as shown in broken lines in Figur 
2 and by the upper trailing arm position 18 of Figure 2. When thi 
occurs, the right ends 44r and 46r of the voice arms 44 and 46 mus 
follow the upward movement of the trailing arm 13 due to thei 
direct contact therewith. As a result, the yoke 40 pivot 
arcuacely about its central bushing link 3 5 and ics attacnmen- 
point 34 to che rear side of the front column 14, tnus causing zm 
opposite left ends 441 and 461 of the yoke arms 44 and 46 c 
deflect downwardly. When this occurs, the direct contact cf th< 
two left ends 441 and 461 of the yoke arms 44 and 4 6 about the lev 
trailing arm 16, cause chat arm 15 to be deflected arcuatei\ 
downwardly. The amounc of arcuace defleccion or crave! of each 
crailing arm 16 and 18 is identical, due to their equidistant 
lateral offset from the yoke attachment point 34. However, due to 
the pivotal actuation of the yoke 40, the two arms 16 and 15 will 
always travel in arcuate directions opposite to one another. 

The yoke interconnection of tne two trailing arms 15 and 1:. 
provides additional advantages as well. As noted above, the yoke 
40 is removably secured to the front column 14 cf the vehicle 1 1 
by means cf a single fastener 42 (bolt, etc.:. Removal of this 
single fastener 42 permits the yoke 40 to be removed from, its 
attachment point 34, thus removing the positive interconnect 
between tne- two trai-ling arms 16 and IS. The ease of remova. :: 
this single yoke attachment fastener 41, and removal t: the vc>:e 
4C, permits- the two trailing arms 15 and 13 to c-= rctated 
simultaneously to. lie generally parallel, or at leas: somewnat 
adjacent, to the front column 14. Put somewnat differently, tne 
front column 14 may be folded downwardly co lie adjacent the two 
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trailing arms 15 and 19, to provide a compact configuration for 
storaae as shown in broken lines in Figure 5 oi the drawings. 

It will be seen that no practicable limit is provided for the 
arcuate movement of the two trailing arms 16, 18 and corresponding 
arcuate movement of the yoke 40, by the above described structure. 
Accordingly, some form of stop means is preferably provided for 
precluding excessive arcuate movement of the two trailing arms 15 
and 18, and resulting excessive camber of the vehicle 10 during 
operation. Figures 2 and 4 illustrate the trailing arm stop means 
of the present vehicle 10, comprising a lateral stop 48 which is 
immovably affixed to the back of the front column 14 immediately 
below the yoke attachment point 34. The stop 48 preferably 
includes lateral bracing 50, with the stop 43 and bracing 50 
together comprising a generally triangular configuration, as shown. 

When either the left or the right trailing arm 16 or 18 
contacts the corresponding side of the stop bar 48, its arcuate 
movement is limited to that extent, with the interconnect of the 
opposite trailing arm by means of the yoke 4 0 serving to limit the 
arcuately opposite movement of that opposite arm. It will be seen 
that the stop means may take on other forms (e. g., a flat plate 
welded to the back of the column 14, etc.) as desired. 

The cambering vehicle 10 of the present invention is 
illustrated throughout the drawings as a wheeled vehicle, although 
it will be seen that the vehicle 10 may be equipped with virtually 
any conventional type of either rolling or sliding surface contact 
means (e. g . , in-line or other wheeled skates, ice skates, skis, 
etc.), as described in U. S. Patent No. 4,087,106 to Wincheil et 
al., discussed in the Description of the Related Art further above. 
The conservation of angular momentum principle of operation 
utilized by the present vehicle 10 is not limited to rolling- means 
(e. c., wheels, roller skates, etc.; , but may be applied to any low 
friction surface contact means allowing the vehicle 12 to travel 
over a surface with 'minimal frictional losses. 

ThS" wheeled embodiment of the present vehicle 10 exemplified 
in the drawings has a steering shaft 52 installed concentrically 
through the front column 14 (shown most clearly in Figure 4 cf the 
drawings) , with the steering shaft 5 2 having a lower end 54 
extending from the lower end 20 of the front column 14 with a wheel 
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fork 56 (shown in Figures 1, 2, 2, and 5) extending therefrom for 
carrying a single steerabie wneei 55 :r.ere;r.. 

The steering shaft 52 has an opposite upper end 60 which 
extends beyond the upper end 62 of the front column 14, with the 
upper end 6 (J cf the steering shaft 52 including steering means 
(e.g., handlebars 64, as illustrated in Figures 1 and 5) extending 
therefrom, for the operator to steer the present vehicle 10 as 
desired. Turning the handlebars 64 (or other steering means which 
may be provided) turns the steering shaft 52 within the front 
column 14 and turns the front wheel fork 56 with its front wheel 
58 captured therein ior other surface contact means, as noted 
above) to steer and turn the vehicle 10 as desired. 

Each trailing arm 16 and 18 has a rearward end, respectively 
66 and 68, with surface contact means extending therefrom (e. g., 
wheels 70 and 72, as shown in Figures 1 and 5, but alternatively 
other means such as skates, skis, etc., as noted further above:. 
As the present vehicle 10 is capable of moderate speeds on a smooth 
and level surface, on the order of a fast running pace, the two 
rear wheels 70 and 72 each include conventional brake means, with 
the left and right brakes being independent of one another. The 
left and right brakes of the rear wheels 70 and 72 are actuated by 
separate and independent actuating or control means, e. g., the 
conventional brake actuating lever 74 illustrated in Figure 5 of 
the drawings, with it being understood that an essentially 
identical second lever, not shown, is provided at the right hand 
grip of the handlebars 64 for actuating the crake cf the right rear 
wheel 72. The two brake actuating means operate the orakes by 
means of left and right brake cables, respectively 76 and 78. 

The operator 0 cf the present vehicle 10 operates the vehicle 
by standing atop the left and right foot rests, respectively 80 ana 
82, located at the rearward ends 66 and 58 cf the two trailing arms 
16 and- lfr above their respective rear wheels 70 and 72, and 
gripping^ the steering means 64. The operator 0 then pushes cf: 
with one^f oct and simultaneously turns the vehicle 10 to the left 
or right as desired to establish a given angular momentum for the 
vehicle 10 and operator C. Leaning into the turn moves the center 
of gravity of the operator 0 and vehicle 10 to the inside of the 
turn. As the angular momentum must be conserved, the shifting cf 
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the center of gravity to a smaller radius results in a linear 
acceleration aiong the arcuate path cf the turn, with the 
acceleration corresponding to the amount of the shift cf the 
vehicle and operator center of gravity, less any frictional losses. 
The cambering of the vehicle 10 to lean to the inside cf the turn 
is provided by the arcuate travel of the two trailing arms, with 
their arcuate motion being limited to equal and opposite rr.ciions 
by means of the yoke interconnection means of the present 
invention. The above described process is continued in the 

opposite direction, with each shift cf the operator 0 and vehicle 
10 center of gravity to the inside of the turn (in whichever 
direction of turn) resulting in a linear acceleration alone the 
arcuate path of travel of the vehicle 10. On a smooth and level 
surface, the resulting speed can be fairly high, with speed being 
contrciied by the independently actuated brakes of the rear wheels, 
which can also assist in steering the vehicle 10, and other 
operator action . 

Figures 6 through 8D illustrate a second embodiment cf the 
means for interconnecting the two trailing arms of the present 
cambering vehicle. In this embodiment, the basic configuration of 
the cambering vehicle is essentially the same as that illustrated 
in Figure U with essentially the same frame structure, steering 
mechanism, etc. However, the trailing arm interconnecting means 
is different from the yoke of Figures 1 through 5. Corresponding 
components are designated by reference numerals of the one hundred 
series, e. g . , front column 14 cf Figures 1'and 2 is designated as 
front column 114 in Figures 6 and 7, yoke 4 0 of Figures 1 through 
4 is designated as lateral link 140 in Figures S through 8-. etc. 

Figures 6 and 7 respectively illustrate top plan and left side 
elevation views of the alternate lateral link connecter 140, 
pivotally secured to the link attachment point 134 extending 
rearwardly from the front column 114. This link attachment point 
134 may- be essentially the same as the yoke attachment point 34 
illustrated m Figure 4, with the link 140 having a centrally 
disposed passage or bushing 13 5 formed therethrough fcr attaching 
the link 140 to the front column 114. Preferably, a Nylon cr ether 
bushing material is provided between the material of the lir.:-: 14 0 
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and the attachment, bo It or pin 142, to reduce frictior. be twee- rh=> 
components . 

It will be seen that the link 140 may be permanently 
installed, as by permanently installing its retaining pin 142 to 
5 the link attachment boss or point 134. In any event, the 
permanently installed elastomeric end fittings of the link 140 
preclude ease of detachment of the link 140 from the two arms lie 
and 113, so there is no motivation to provide for removability of 
the link 140 from its attachment boss 134, as there is in the yoke 

10 40 embodiment. However, some form of conventional folding means 
for the two trailing arms 116 and 118 may be provided to allow 
compact storage of the vehicle, if so desired. Such folding means 
are preferably conventional and well known in the art, e. g. f 
telescoping tubular members with an internal tube or rod which is 

15 slid across the juncture between the two trailing arr. components, 
or hinge means disposed to one side of the trailing arr. tuoes with 
locking means opposite the hinges, etc. 

The forward or attachment ends 124 and 126 of the two trailing 
arms 116 and 118 include respective bushings 128 and 130, which are 

20 in turn secured to a trailing arm attachment fitting 122 which 
extends across the front of the front column 114. A bolt, pin, 
etc. 132 passes through the two trailing arm bushings 128 and 130 
and the attachment fitting 122, to secure the two trailing arms 116 
9 and 118 pivotally to the front column 114 in the manner used for 

25 the vehicle 10 of Figure 1. However, these two trailing arms 116 
and 118 differ from their corresponding components 16 and 13 cf zh* 
vehicle 10, in that the trailing arms 116 and 118 each have a link 
attachment boss and passage, respectively 117 and 115, formed 
therethrough. These link attachment points 117 and 115 provide for 

30 the attachment of the link 140 to the two trailing arms 116"*, 113. 

The transverse link 140 is formed of a relatively thick, 
heavy and- strong metal (steel, etc.), to provide the desired 
torsional and^ arcuate rigidity, i. e . , resistance to bending. The 
link 140 has a left and an opposite right end each having an 

35 elastomer bushing, respectively 141 and 143, thereon. These 
bushings 141 and 14 3 each include an outer and an inner shell or 
sleeve, respectively 145 and 147, with an elastomer material 145 
captured therebetween; the sleeves are indicated in Figure 6 and 
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shown in other drawing Figures. The sleeves 145 and 147 cz each 
bushing are affixed zz the elastic material 14 9 therebetween, with 
relative motion of the two sleeves 145 and 147 of each bushing 
being allowed only due to the resilience of the elastomer 145; nc 
5 other mechanical or ether motion is provided for by the bushmas . 

The outer sleeves 14 5 of the bushings 141 and 143 are in turn 
immovably affixed (pressed in place, etc.: within the retaining 
bosses 117, 119 of the two trailing arms lie, 118, with the inner 
sleeves 147 of the elastomer bushings being immovably affixed to 

10 the opposite ends of the transverse link 14C, e. g., by tichtiv 
securing the axial retaining bolts 151 therethrough. Thus, the 
only provision for relative motion between the link 140 and the two 
trailing arms 116, 118 is by means cf the resilience of the 
elastomer inserts 149 of the bushings 141 and 143. 

15 Figures 8A through 8D illustrate the action of the link 140 

and the flexing of the elastomer insert material 149 within tne 
bushings 141 and 143. Figure 8A illustrates the configuration of 
the transverse link 14 0 and its attached bushings 141 and 14 3 and ,■ 
respectively attached trailing arm bosses 117 and 119, when the . 

20 right trailing arm 118 is deflected downwardlv and the left arm 116 ? 
is correspondingly and equally deflected upwardly. The rigidity 
of the link 140 results in its rocking back and forth arcuately 
about its attachment boss or passage 138, secured to the front 
column 114 by the link attachment point 134 and bolt or pin 142. 

25 However, the relative motion between the link ends and the trailing 
arm lugs 117 and 119 is' absorbed by the elastomer material 14 f zz 
the respective two bushings 141 and 145; the deflection cf tne 
elastomer material 14 9 is clearly showr. in Figure 8A. While tne 
elastomer material 149 allows some arcuate and pivotal freedom cf 

30 motion between the link ends and the trailing arms 116 and 118, the 
link 140 and trailing arms 116, us remain directly, but 
resiliently , connected . 

It will be seer, that if all differential forces to the two 
trailino arms 115, 113 are released, that the resilience cz tne 

35 elastomer material 149 within the two elastomer bushings 141, 142 
will apply a restoring force to urge the two trailing arms 11c, 115 
to center to a generally parallel orientation relative to one 
another as the resilient forces within the elastomer material 149 
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equalize. The res: state of this embodiment: is illustrated ir. 
Figure 33 cf the drawings, where the elastomer material 14? is 
disposed equally within each bushing 141 and 143, with no 
appreciable distortion. 
5 This provides certain benefits for the camberina vehicle 

equipped with the link 140 and elastomer connecting means 141, 14 3 
of Figures 5 through 8D. First of all, since there are no 
relatively sliding components between the link ends and the 
trailing arms, there is no need for lubrication at these junctures. 

10 Secondly, the increasing resistance of the elastomer material 149 
as the trailing arms 116, 118 are deflected to a greater angular 
difference between the two, results in a restorative force which 
assists in stabilizing the vehicle and preventing too great a 
deflection between the two arms 115 and 118 and resulting collapse 

15 of the vehicle. The prevention cf excessive angular difference 
between the two arms 16 and 18 of the vehicle 10 of Figure 1 
requires a stop brace 50, with the increasing resistance of the 
elastomer 149 precluding any requirement for such a stop brace for 
the transverse link and elastomer connecting means embodiment 

20 illustrated in Figures 6 through 8D. 

Another advantage is that the elastomer joints serve to 
cushion asymmetrical impact forces incurred when traversing rough 
surfaces. While the tires of the. vehicle absorb such impacts and 
forces where the vehicle is equipped with tires (as opposed to 

25 skates, skis, etc.), the resilience of the elastomer material 
provides further shock absorption capability to cushion the fcrces 
imparted to the various mechanisms of the vehicle. 

Finally, the equalizing forces developed by the elastic 
material 149 as it attempts to neutralize the positions of the two 

30 trailing arms 116 and 118, result in the vehicle remaining, in an 
upright stance when all forces are removed therefrom, as wrier, 
parked, upright or "placed at rest. The resilience of the two 
elastomer inserts 145 of the bushings 141 and 143, tend to prevent 
the two arms 116 and 113 from deflecting relative to one another, 

35 thus holding the vehicle in an upright position at rest without 
need for any additional support means. 

Figure 8C illustrates the link 140, bushing 141 and 143, and 
trailing arm boss 117, 119 configuration when the left arm 115 is 
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deflected downwardly with the right am caking a resultant upward 
deflection, i. e . , a situation opposite that shown in riaure 5A. 
The defleccion of che elastomer material 14S in the two elastomer 
bushings 141, 143 will be seen to be opposite that shown in Figure 
8A, where the trailing arms 116, 113 are deflected in the opposite 
direction. The result is still a restorative force which urges the 
two trailing arms 116, 118 back to the neutral position illustrated 
in Figure 3B. 

Figure 8D illustrates the clockwise and counterclockwise 
pivcting of the transverse link 14 0 about its link bushing cr 
attachment 13 8, as would occur during normal operation of the 
vehicle equipped with the link 140 and bushings 141, 143. The 
alternating upward and downward deflection of the two trailing arms 
115, 118 during the sinusoidal travel of the vehicle, results in 
the rocking back and forth of the transverse link 140, with the twc 
elastomer bushings 141, 143 constantly applying a restorative force 
attempting to neutralize the position of the two arms 116, 113 back 
to the neutral position of Figure 8B . 

The operator of the vehicle need only swing his or her body 
inwardly toward the center of the arcuate path traveled by the 
vehicle, in order to overcome this centering force and accelerate 
the vehicle due to the principle of conservation of momentum, as 
discussed further above. The restorative force developed by the 
two elastomer bushings 141, 143 is relatively easily overcome 
during vehicle operation, yet provides sufficient resistance to 
restrict trailing arm travel beyond a certain point and to hold the 
vehicle in an upright position when parked. The resistance zz tne 
bushings 141, 143 may be adjusted as desired by adjusting the inner 
and outer diameter of the elastomer material 149, the length cf the 
bushings 141 and 143, and/or the durometer cf the elastic material 
149 , as desired. 

In summary, the present cambering vehicle and its novel yoke 
mechanism for controlling opposite arcuate motion cf the twc 
trailing arms, provides a more efficient and cleaner means zz 
providing for the control cf such motion as required ir. such 
vehicles. The unitary, monolithic construction of tne yoke 
mechanism cf conventional weicmencs, results in a simple, 
inexpensive, and easily constructed unit, with no other parts or 
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components being required co affect "he recuired ac;:cr. cf 
trailing arms. Ancther advantage "he prssen: mechanism is - - - 
attachment and ease of removal by means of a s male civoc ooic , 
which enables che vehicle to be fclded tie an essentiallv fiat 
configuration for storage. The yoke may be reinstalled uocn ::s 
attachment pom: co the rear of the forward column to creciude its 
loss during storage, after being removed from the crailir.c arms. 

The present vehicle may be constructed in the same manner as 
the yoke mechanism described above, i. e . , welded uc cf 
conventional metal tubular stock, as shown in the drawmc 7 icures . 
Other construction means ie. g., stampings, carbon fiber and/or 
other composites, etc.) may be used for large scale production, if 
so desired. The present cambering vehicle and its yoke mechanism 
provide a much needed improvement in efficiency of construction for 
such devices, with its operation providing excellent exercise, as 
well as transportation, fcr the operator. 

In another embodiment, the yoke assembly is redaced with a 
rigid transverse link having elastomer end bushings which are 
installed in cooperating fittings within the trailing arms. No 
relative mechanical motion is permitted between any cf the riaid 
components of the link and trailing arms. Rather, ail relative 
motion is taken up by the elastomer material within the bushings. 
This provides several advantages, i. e . , (l) no lubrication is 
required, as there is no relative motion between wearing parts; (2) 
the bushings constantly seek to return the trailing arms zz a 
neutral configuration where they are parallel to one another, tnus 
stabilizing the vehicle :: a great extent; {5; this restorative 
force allows the. vehicle to be parked upright, without need fcr 
additional parking stands or the like; and (4) the elastomer 
provides additional cushioning and shock absorbing properties-, fcr 
a smoother ride and fcr resisting shock ciamaae tc various 
components.. Whether the yoke or elastomer bushing and transverse 
link embodiment is used, the present camberma vehicle embcdimer.ts 
provide numerous advantaaes and cenefits over other earner- -c 
vehicles cf the prior art. 

It is to be understood that the present invent i cr. is net 
limited to the sole embodiment described above, but encomoasses anv 
and ail embodiments within the scope of the following claims. 
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CLAIMS 

Z claim: 



1. A cambering vehicle, comprising: 

a frame comprising a front column and a left and a ricrhc 
5 trailing arm; 

said front column having an upper end and a lower end opposite 
said upper end ; 

each said trailing arm having a forward end and a rearward end 
opposite said forward end; 
10 a lef " and a -ight trailing arm attachment point disposed 

opposite one another upon said front column, and immediately above 
said lower end thereof; 

said forward end of said left and said right trailing arm 
being pivocally attached respectively to said left and said riaht 
15 trailing arm attachment point of said front column; 

a yoke attachment point disposed circumf erentially rearwardlv 
substantially midway between said left and said right trailing arm 
attachment point of said front column; 

a yoke pivocally secured to said yoke attachment point of said / 
20 front column; 

said yoke directly contacting and pivocally linking said left 
and said righc trailing arm together such that said left and said 
right trailing arm each subtend arcs equal to one another and in 
directions opposite to one another when arcuately pivoted 
25 respectively about said left and said right trailing arm attachment 
point of said front column; 

surface contact means extending from said rearward end of each 
said trailing arm; 

a steering shaft having an upper end and a lower end opposite 
30 said upper end. and concentrically disposed within said frcn: 
column; and 

a singie surface contact means extending from said lower end 
and steering means extending from said upper end cf said steerir.c 
shaft . 



35 



2. The cambering vehicle according to claim 1, wherein said voice 
comprises an upper and a lower bar connected by a central link, 
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with each said bar being parallel :o one another and capcurmg said 
left and said right trailing arm therebetween adjacent to each said 
forward end thereof, with said central link including a pivot 
passage centrally disposed therethrough for pivotally securing said 
5 yoke to saia yoke attachment point of said front column. 

3. The cambering vehicle according tc clair. 1 , including a single 
removable fastener fcr removably securing said yoke to said yoxe 
attachment point of said front column and folding said front column 
adjacent said left and said right trailing arm when said yoke is 

10 removed, 

4. The cambering vehicle according to clair. l, wherein at leas- 
said surface contact means of each said trailing arm comprises a 
wheel, with each said wheel including a brake and each said brake 
being controlled independently from one another by a separate brake 

15 control disposed upon said steering means and communicating with 
each said brake. 

5. The cambering vehicle according to claim 1, including trailing 
arm stop means disposed upon said front column, for limiting 
arcuate movement of each said trailing arm. 

20 6. The cambering vehicle according to claim 1, wherein said 
steering means comprises handlebars. 

7. The cambering vehicle according to claim 1, wherein sale 
surface contact means of each said trailing arm and said steermr 
shaft is selected from the group consisting of wheels, wheeled 

25 skates, ice skates, and skis. 

8. A cambering vehicle, comprising: 

a frame comprising a front cciumn and a left and a ngr: 
t r a i 1 i ng^ajrm ; 

said front column having an upper end and a lower end opposiiT- 
30 said upper end; 

each said trailing arm having a forward end and a rearward enc 
opposite said forward end; 
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a left and a right trailing arm attachment point disposed 
opposite one another upon said front column, and immediately above 
said lower end thereof; 

said forward end of said left and said right trailing arm 
5 being pivocally attached respectively to said left and said right 
trailing arm attachment point zz said front column; 

means for interconnecting said left and said right trailing 
arm together such that said left and said right trailing arr. each 
subtend arcs equal to one another and in directions opposite to one 
10 another when arcuately pivoted respectively about said left and 
said right trailing arm attachment point of said front column; 

a single wheel extending from said rearward end cf each said 
trailing arm; 

a steering shaft having an upper end and a lower end opposite 
15 said upper end, and concentrically disposed withir. said front 
column; 

a single wheel extending from said lower end and steering 
means extending from 9aid upper end of said steering shaft; 

brake means disposed with said wheel of each said trailing - 
20 arm; and 

separate and independent brake control means for each said 
brake means disposed upon said steering means and communicating 
with said brake means for separate and independent control thereof . 

9. The cambering vehicle according to claim 8, wherein said means 
25 for interconnecting, said left and said right trailing arm tcgether 

compnses : 

a yoke attachment point disposed circumf erentialiy rearwardiy 
substantially midway between said left and said right trailing arm 
attachment point of said front column; and 
30 a yoke pivotally secured to said yoke attachment point zz said 

front column, and directly communicating with and pivotally linking 
said left and said right trailing arm together. 

10. The cambering vehicle according to claim 9, wherein said yoke 
comprises an upper and a lower bar connected by a central link; 
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each said bar being parallel to one another and capturing said 
left and said right trailing arm therebetween adjacent to each sa:: 
forward end thereof ; and 

said central link including a pivct passage centrally disposed 
therethrough for pivotally securing said yoke said yoke 

attachment point of said front column. 

11. The cambering vehicle according to claim r , including a single 
removable fastener for removably securing said yoke to said voice 
attachment point of said front column and folding said front column 
adjacent said left and said right trailing arm when said yoke is 
removed . 

12. The cambering vehicle according to claim 5, including trailing 
arm stop means disposed upon said front column, for limiting 
arcuate movement of each said trailing arm. 

13. The cambering vehicle according to claim 8, wherein said 
steering means comprises handlebars. 

14. A cambering vehicle, comprising: 

a frame comprising a front column and a left and a right 
trailing arm; 

said front column having an upper end and a lower end opposite 
said upper end; 

each said trailing arm having a forward end and a rearward er.c 
opposite said forward end; 

a left and a right trailing arm attachment point disposed 
opposite one another upon said front column, and immediately aoove 
said lower end thereof; 

said forward end cf said left and said right trailing arm 
being pivotally attached respectively to said left and sale right 
trailing arm attachment point of said front column; 

a j^qke attachment point disposed circumferential ly rearwardly 
substantially midway between said left and said right trailing arrr. 
attachment point of said front column; 

a yoke pivotally secured to said yoke attachment point cf said 
front column; 
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said yoke directly contacting and pivotaiiy linking said left 
and said right trailing arm together such that said left and said 
right trailing arm each subtend arcs equal to one another and in 
directions opposite to one another when arcuateiy pivoted 
5 respectively about said left and said right trailing arm attachment 
point of said front column; 

a single removable fastener for removably securing said yo*e 
to said yoke attachment point of said front column and folding said 
front column adjacent said left and said right trailing arm when 
10 said yoke is removed; 

surface contact means extending from said rearward end of each 
said trailing arm; 

a steering shaft having an upper end and a lower end opposite 
said upper end, and concentrically disposed within said front 
15 column; and 

a single surface contact means extending from said lower end 
and steering means extending from said upper end of said steering 
shaft . 

15. The cambering vehicle according to claim 14, wherein said yoke 
20 comprises an upper and a lower bar connected by a central link, 

with each said bar being parallel to one another and capturing said 
left and said right trailing arm therebetween adjacent to each said 
forward end thereof, with said central link including a pivot 
passage centrally disposed therethrough for pivotaiiy securing said 
25 yoke to said yoke attachment point of said front column. 

16. The cambering vehicle according to claim 14, wherein at leas- 
said surface- contact means of each said trailing arm comprises a 
wheel, with each said wheel including a brake and each said" brake 
being controlled independently from one another by a separate braxe 

30 controfc disposed up # on said steering means and communicating with 
each said brake.. 

17. The cambering vehicle according to claim 14, including 
trailing arm stop means disposed upon said front column, for 
limiting arcuate movement of each said trailing arm. 
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18. The cambering vehicle according to claim 14, wherein said 
steering means comprises handlebars. 

19. The cambering vehicle according :o claim 14, wherein said 
surface contact means of each said trailing arm and said steerinc 

5 shaft are selected from the group consisting of wheels, wheeled 
skates, ice skates, and skis. 



20. A cambering vehicle, comprising: 

a frame comprising a front column and a left and a right 
trailing arm; 

10 said front column having an upper end and a lower end opposite 

said upper end; 

each said trailing arm having a forward end and a rearward end 
opposite said forward end; 

a left and a right trailing arm attachment point disposed 
15 opposite one another upon said front column, and immediately above 
said lower end thereof; 

said forward end of said left and said right trailing arm 
being pivotally attached respectively to said left and said right j- 
trailing arm attachment point of said front column; 
20 a link attachment point disposed circumf erentially rearwardly 

substantially midway between said left and said right trailing arm 
attachment point of said front column; 

a transverse link having a left and a right end, pivotally 
secured to said link attachment point of said front column; 
25 elastomeric arm connecting means disposed at said left end and 

said right end of said link; 

said link directly connecting and pivotally linking said left 
and said right trailing arm together such that said left and said 
right trailing, arm each subtend arcs substantially equal to one 
30 another^ and in directions opposite to one another when arcuateiv 
pivoted respectively about said left and said right trailing arrr. 
attachment' point of said front column; 

surface contact means extending from said rearward end cf each 
said trailing arm; 
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a steering shaft having an upper end and a lower end opposite 
said upper end, and concentrically disposed within said front 
column;, and 

a single surface contact means extending from said lower end 
5 and steering means extending from said upper end of said steering 
shaft. 

21. The cambering vehicle according to claim 20 , wherein: 

said link further comprises a single torsionally and arcuately 
rigid rod having a pivot passage centrally disposed therethrough 
10 for pivotally securing said link to said link attachment point of 
said front column; 

each said end of said link including an elastomeric bushing 
thereon, having an elastomer material disposed therein; 

each said trailing arm including a link end connecting passage 
15 therethrough; and 

each said elastomeric bushing installed in said link end 
connecting passage of a corresponding said trailing arm, for ? 
directly and resiliently connecting each said trailing arm''," 
together . J 1 

20 22. The cambering vehicle according to claim 20, further including 
folding means for each said trailing arm, for folding said front 
column adjacent said left and said right trailing arm when each 
said arm is folded. 

23. The cambering vehicle according to claim 20, wherein at least 
25 said surface contact means of each said trailing arm comprises a 
wheel, with each said wheel including a brake and. each said brake 
being controlled independently from one another by a separate brake 
control disposed* .upon said steering means and communicating with 
eacrr said^ brake . 

30 24. TJ^exambering vehicle according to claim 20, further including 
vehicle stabilizing and upright parking means, comprising: 

each said elastomeric arm connection means comprising an 
elastomeric bushing having an elastomer material disposed therein; 
and 
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said elastomer material of each said bushing providing 
increasing angular deflection and torsional resistance to arcuate 
displacement of each said trailing arm from a central disposition, 
thereby urging each said trailing arm toward the central 
5 disposition" and generally parallel orientation with one another. 

25. The cambering vehicle according to claim 20, wherein said 
steering means comprises handlebars. 

26. The cambering vehicle according to claim 20, wherein said 
surface contact means of each said trailing arm and said steering 

10 shaft is selected from the group consisting of wheels, wheeled 
skates, ice skates, and skis. 

27. A cambering vehicle, comprising: 

a frame comprising a front column and a left and a right 
trailing arm; 

15 said front column having an upper end and a lower end opposite 

said upper end; 

each said trailing arm having a forward end and a rearward end J: 
opposite said forward end; 

a left and a right trailing arm attachment point disposed 

20 opposite one another upon said front column, and immediately above 
said lower end thereof; 

said forward end of said left and said right trailing arm 
being pivotally attached respectively to said left and said right 
trailing arm attachment point of said front column; 

25 means for interconnecting said left and said right trailing 

arm together such that said left and said right trailing arm each 
subtend arcs equal to one another and in directions opposite -to one 
another when arcuately pivoted respectively about said left and 
said right trailing arm attachment point of said from column; 

30 a single wheel' extending from said rearward end cf each said 

trailing, jtrm; 

a steering shaft having an upper end and a lower end opposite 
said upper end, and concentrically disposed within said front 
column; 
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a single wheel extending from said lower end and steering 
means extending from said upper end of said steering shaft; 

brake means disposed with said wheel of each said trailing 
arm ; and 

separate and independent brake control means for each said 
brake means disposed upon said steering means and communicating 
with said brake means for separate and independent control thereof . 

28. The cambering vehicle according to claim 27, wherein said 
means for interconnecting said left and said right trailing arm 
together further comprises : 

a link attachment point disposed circumf erentially rearwardly 
substantially midway between said left and said right trailing arm 
attachment point of said front column; 

a transverse link having a left and a right end, pivotally 
secured to said link attachment point of said front, column; 

elastomeric arm connecting means disposed at said left end and 
said right end of said link; and 

said link directly connecting and pivotally linking said left 
and said right trailing arm together such that said left and said 
right trailing arm each subtend arcs substantially equal to one 
another and in directions opposite to one another when arcuately 
pivoted respectively about said left and said right trailing arm 
attachment point of said front column. 

29. The cambering vehicle according to clair. 28, wherein: 

said link further comprises a single torsionally and arcuately 
rigid rod having a pivot passage centrally disposed therethrough 
for pivotally securing said link to said link attachment point of 
said front column; 

each said end of said link including an elastomeric bushing 
thereon, having, an' elastomer material disposed therein; 

ea.ch said trailing arm including a link end connecting passage 
therethrough; and 

each said elastomeric bushing installed in said link end 
connecting passage of a corresponding said trailing arm, for 
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directly and resiliencly connecting each said trailing arm 
together . 

30. The cambering vehicle according to claim 23, further including 
vehicle stabilizing and upright parking means, comprising: 

each said elastomeric arm connecting means comprising an 
elastomeric bushing having an elastomer material disposed therein; 
and 

said elastomer material of each said bushing providing 
increasing angular deflection and torsional resistance to arcuate 
displacement of each said trailing arm from a central disposition, 
thereby urging each said trailing arm toward the central 
disposition and generally parallel orientation with one another. 

31. The cambering vehicle according to claim 27, further including 
folding means for each said trailing arm, for folding said front 
column adjacent said left and said right trailing arm when each 
said arm is folded. 

32. The cambering vehicle according to claim 27, wherein said 
steering means comprises handlebars. 

33. A cambering vehicle, comprising: 

a frame comprising a front column and a left and a right 
trailing arm; 

said front column having an upper end and a lower end opposite 
said upper end; 

each said trailing arm having a forward end and a rearward end 
opposite said forward end; 

a left and a right trailing arm attachment point disposed 
opposite one another upon said front column, and immediately above 
said lower end thereof; 

said forward end of said left and said right trailing arm 
being .giyotally attached respectively to said left and said right 
trailing arm attachment point of said front column; 

a link attachment point disposed circumf erentially rearwardly 
substantially midway between said left and said right trailing arm 
attachment point of said front column; 
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a transverse link having a left and a right end, pivotaliy 
secured to said link attachment point of said front column; 

elastomeric arm connecting means disposed at said left end and 
said right end of said link; 
5 said link directly connecting and pivotaliy linking said left 

and said right trailing arm together such that said left and said 
right trailing arm each subtend arcs substantially equal to one 
another and in directions opposite to one another when arcuately 
pivoted respectively about said left and said right trailing arm. 
10 attachment point of said front column; 

folding means for each said trailing arm, for folding said 
front column adjacent said left and said right trailing arm when 
each said arm is folded; 

surface contact means extending from said rearward end of each 
15 said trailing arm; 

a steering shaft having an upper end and a lower end opposite 
said upper end, and concentrically disposed within said fronc 
column; and 

a single surface contact means extending from said lower end 
20 and steering means extending from said upper end of said steering 
shaft. 

34. The cambering vehicle according to claim 33 , wherein: 

said link further comprises a single torsionally and arcuately 
rigid rod having a pivot passage centrally disposed therethrough 
25 for pivotaliy securing said link to said link attachment point of 
said front column; 

each said end of said link including an elastomeric bushing 
thereon, having an elastomer material disposed therein; 

each said trailing arm including a link end connecting passage 
3 0 therethrough; and 

each- said elastomeric bushing installed in said link end 
connecting- passage of a corresponding said trailing arm, for 
direct^.* and resiliently connecting each said trailing arm 
together. 

35 35. The cambering vehicle according to claim 33, wherein at least 
said surface contact means of each said trailing arm comprises a 
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wheel, with each said wheel including a brake and each said brake 
being controlled independently from one another by a separate brake 
control disposed upon said steering means and communicating with 
each said brake. 

36. The cambering vehicle according to claim 33, further including 
vehicle stabilizing and upright parking means, comprising: 

each said elastomeric arm connecting means comprising an 
elastomeric bushing having an elastomer material disposed therein; 
and 

said elastomer material of each said bushing providing 
increasing angular deflection and torsional resistance to arcuate 
displacement of each said trailing arm from a central disposition, 
thereby urging each said trailing arm toward the central 
disposition and generally parallel orientation with one another. 

37. The cambering vehicle according to claim 33, wherein said 
steering means comprises handlebars. 

38. The cambering vehicle according to claim 33, wherein said 
surface contact means of each said trailing arm and said steering 
shaft are selected from the group consisting of wheels, wheeled 
skates, ice skates, and skis. 
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